Differences in iodinated peptides and thyroid hormone formation after chemical and thyroid peroxidase-catalyzed iodination of human thyroglobulin.
The distribution of iodine among the polypeptides of human goiter thyroglobulin (Tg) was examined. Tg was iodinated in vitro with 131I to levels of 2 to 84 gram atoms (g.a.)/mol using thyroid peroxidase (TPO) or a chemical iodination system. The samples were reduced, alkylated, and subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Two low-molecular-weight peptides appeared preferentially in radioautograms of the sodium dodecyl sulfate (SDS) gels of TPO-iodinated samples. Iodination of these peptides increased sharply in the TPO-treated Tg as the level of total iodine/molecule rose. Radioiodine was incorporated into these same gel regions in the chemically treated Tg, but only after much higher levels of total iodination were reached. Differences in iodoamino acid distribution were also noted between the chemically and enzymatically iodinated thyroglobulins. In the chemically iodinated samples, little thyroxine (T4) was synthesized, even at high iodine levels. In the TPO-treated samples only small amounts of T4 were seen below 14 g.a. total I/mol, while at or above that level of iodination T4 formation increased sharply. To examine the coupling process, Tg was chemically iodinated, excess I- removed, and the samples treated with TPO and a H2O2-generating system in the absence of iodide. Radioautograms obtained from SDS-polyacrylamide gels of reduced and alkylated protein from such coupling assays showed an increase in the level of iodine in the low-molecular-weight peptides after TPO treatment. Thyroxine production also increased with TPO treatment. The addition of free DIT (a known coupling enhancer) to the [131I]Tg/TPO incubation increased both the production of T4 and the amount of iodine in the smaller polypeptides. Two-dimensional maps prepared from CNBr-digested TG showed differences between the coupled and uncoupled samples. Our observations confirm the importance of the low-molecular-weight peptides derived from Tg in thyroid hormone synthesis. At total iodine levels above 14 g.a./mol Tg in enzymatically treated samples there is selective incorporation of iodine into both the low-molecular-weight polypeptides and into thyroid hormone.